We address the question of when cluster-tilted algebras of Dynkin type E are derived equivalent and as main result obtain a complete derived equivalence classification. It turns out that two clustertilted algebras of type E are derived equivalent if and only if their Cartan matrices represent equivalent bilinear forms over the integers which in turn happens if and only if the two algebras are connected by a sequence of "good" mutations. For type E6 all details are given in the paper, for types E7 and E8 we present the results in a concise form from which our findings should easily be verifiable.
Introduction
Cluster algebras have been introduced by Fomin and Zelevinsky around 2000 and have enjoyed a remarkable success story in recent years. They attractively link various areas of mathematics, like combinatorics, algebraic Lie theory, representation theory, algebraic geometry and integrable systems and have applications to mathematical physics. In an attempt to 'categorify' cluster algebras (without coefficients), cluster categories have been introduced by Buan, Marsh, Reiten, Reineke, Todorov [5] . More precisely, these are orbit categories of the form C Q = D b (KQ)/τ −1 [1] where Q is a quiver without oriented cycles, D b (KQ) is the bounded derived category of the path algebra KQ (over an algebraically closed field K) and τ and [1] are the Auslander-Reiten translation and shift functor on D b (KQ), respectively. Remarkably, these cluster categories are again triangulated categories by a result of Keller [12] .
Quivers of Dynkin types ADE play a special role in the theory of cluster algebras since they parametrize cluster-finite cluster algebras, by a seminal result of Fomin and Zelevinsky [9] . The corresponding cluster categories C Q where Q is a Dynkin quiver are triangulated categories with finitely many indecomposable objects and their structure is well understood by work of Amiot [1] .
Important objects in cluster categories are the cluster-tilting objects. A cluster-tilted algebra of type Q is by definition the endomorphism algebra of a cluster-tilting object in the cluster category C Q . The corresponding cluster-tilted algebras of Dynkin types A, D and E are of finite representation type and they can be constructed explicitly by quivers and relations. Namely, the quivers of the cluster-tilted algebras of Dynkin type Q are precisely the ones obtained from Q by performing finitely many quiver mutations. Moreover, in this case the quiver of a cluster-tilted algebra uniquely determines the relations [7] ; we shall review the corresponding algorithm in Section 2 below.
In this paper we address the question of when two cluster-tilted algebras of Dynkin type E 6 , E 7 or E 8 have equivalent derived categories. The analogous question has been settled for cluster-tilted algebras of type A n by Buan and Vatne [8] (see also work of Murphy on the more general case of m-cluster tilted algebras of type A n [17] ) and by the first author [3] for typeÃ. Note that the cluster-tilted algebras in these cases are gentle algebras [2] . It turns out that two cluster-tilted algebras of type A n are derived equivalent if and only if their quivers have the same number of 3-cycles. For distinguishing such algebras up to derived equivalence one uses the determinants of the Cartan matrices; these have been determined explicitly for arbitrary gentle algebras by the second author in [11] .
A derived equivalence classification of cluster-tilted algebras of other Dynkin types D and E has been open. In this paper we settle this question for type E, i.e. we obtain a complete derived equivalence classification for cluster-tilted algebras of types E 6 , E 7 and E 8 .
There are two natural approaches to address derived equivalence classification problems of a given collection of algebras arising from some combinatorial data. The top-to-bottom approach is to divide these algebras into equivalence classes according to some invariants of derived equivalence, so that algebras belonging to different classes are not derived equivalent. The bottom-to-top approach is to systematically construct, based on the combinatorial data, tilting complexes yielding derived equivalences between pairs of these algebras and then to arrange these algebras into groups where any two algebras are related by a sequence of such derived equivalences. To obtain a complete derived equivalence classification one has to combine these approaches and hope that the two resulting partitions of the entire collection of algebras coincide.
The invariant of derived equivalence we use in this paper is the integer equivalence class of the bilinear form represented by the Cartan matrix of an algebra A. As this invariant is sometimes arithmetically subtle to compute directly, we instead compute the determinant of the Cartan matrix C A and the characteristic polynomial of its asymmetry matrix S A = C A C −T A , defined whenever C A is invertible over Q, and encode them conveniently in a single polynomial that we call the polynomial associated with C A . This quantity is generally a weaker invariant of derived equivalence, but in our case it will turn out to be enough for the classification. Note that unlike as in type A, the determinant itself is not sufficient for distinguishing the algebras up to derived equivalence.
We stress that the asymmetry matrix and its characteristic polynomial are well defined whenever the Cartan matrix is invertible over Q, even without having any categorical meaning, as follows from [16, Section 3.3] . In the special case when A has finite global dimension, the asymmetry matrix S A , or better minus its transpose −C −1 A C T A , is related to the Coxeter transformation which does carry categorical meaning, and its characteristic polynomial is known as the Coxeter polynomial of the algebra.
The tilting complexes we use are inspired by quiver mutations in the following sense. For a vertex, we consider all the incoming arrows and build, based on this combinatorial data, a two-term complex of projective modules, see also similar constructions in [15] , [19] . We call a mutation at a vertex "good" if the corresponding complex is a tilting complex and moreover its endomorphism algebra is the clustertilted algebra of the mutated quiver. In other words, a "good" mutation produces a derived equivalence between the corresponding cluster-tilted algebras. Of course, there are also "bad" mutations, for two reasons: the complex might not be a tilting complex or even if it is, its endomorphism algebra might not be a cluster-tilted algebra.
It turns out that for cluster-tilted algebras of type E the two approaches can be successfully combined to give a complete derived equivalence classification. More precisely, our main result is the following. In addition to the above general statement we make the derived equivalence classification explicit by providing complete lists of the algebras contained in each derived equivalence class (up to sink/source equivalence).
Note that the implication (c) ⇒ (b) holds in general for any two (finite-dimensional) algebras A and A ′ , and that the implication (b) ⇒ (a) holds whenever the associated polynomials are defined, i.e. when the Cartan matrices are invertible over Q. Moreover, for cluster-tilted algebras the implication (d) ⇒ (c) is evident from the definition.
We also note that since the cluster-tilted algebras we consider involve only zero-and commutativityrelations, they can in fact be defined over any commutative ring K. The combinatorial nature of our construction of tilting complexes via "good" mutations will then imply that such algebras corresponding to quivers in the same class will be derived equivalent for any K. Therefore one may view the derived equivalences arising from "good" mutations as "universal", being independent on the auxiliary algebraic data (specified by K).
Let us briefly describe the above main result in some more detail. For precise definitions of the clustertilted algebras involved we refer to Sections 3 (type E 6 ), A/B (type E 7 ), and C/D (type E 8 ) below. In the following tables we list the associated polynomials of the cluster-tilted algebras, and also the total number of algebras in each derived equivalence class.
For type E 6 the mutation class consists of 67 quivers. The corresponding cluster-tilted algebras turn out to fall into six derived equivalence classes as follows. For type E 7 the mutation class consists of 416 quivers. The derived equivalence classes of the corresponding cluster-tilted algebras are again characterized by the associated polynomials; there are 14 classes in total, given as follows. 
For type E 8 the mutation class consists of 1574 quivers. The corresponding cluster-tilted algebras turn out to fall into 15 different derived equivalence classes which are characterized as follows.
Derived equivalence classes for type
The paper is organized as follows. In Section 2 we collect some background material; in particular we recall the notion of quiver mutation, describe the results of Buan, Marsh and Reiten on cluster-tilted algebras of finite representation type, review the fundamental results on derived equivalences and then discuss invariants of derived equivalence such as the equivalence class of the Euler form, in particular leading to the determinant of the Cartan matrix and the characteristic polynomial of its asymmetry matrix as derived invariants.
In Section 3 we discuss derived equivalences for cluster-tilted algebras of Dynkin type E 6 in detail. The quivers of these algebras are given by those in the mutation class of type E 6 ; this mutation class can easily be reproduced by the reader using Keller's software [13] . We first give in Section 3 a list of the derived equivalence classes, sorted by the associated polynomial which is the crucial invariant for our purposes. We also give the Cartan matrix of one representative in each class which we shall need later in our computations.
As main result of this section we prove the main Theorem 1.1 for type E 6 . To this end we have to find explicit tilting complexes for the cluster-tilted algebras of type E 6 and we have to determine their endomorphism rings. The necessary calculations are carried out in detail in Sections 3.2 -3.4. The tilting complexes we use are closely related to quiver mutations at a single vertex, and we explain this construction in Section 3.1.
For types E 7 and E 8 we have followed a different strategy of presentation since the number of algebras involved becomes very large. We first list the algebras but without drawing the quivers; again, the quivers can be found using Keller's software. We then present the results on derived equivalences for clustertilted algebras of types E 7 and E 8 in a very concise form which is explained at the beginning of the respective sections. For each group of algebras with the same associated polynomial we then provide tilting complexes and list their endomorphism rings, but without giving any details on the calculations. However, we hope that we have provided enough information so that interested readers should easily be able to check our findings.
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Preliminaries

Quiver mutations
A quiver is a finite directed graph Q, consisting of a finite set of vertices Q 0 and a finite set of arrows Q 1 between them. A fundamental concept in the theory of Fomin and Zelevinsky's cluster algebras is mutation; for quivers this takes the following shape.
Definition 2.1. Let Q be a quiver without loops and oriented 2-cycles. For vertices i, j, let a ij denote the number of arrows from i to j, where a ij < 0 means that there are −a ij arrows from j to i.
The mutation of Q at the vertex k yields a new quiver µ k (Q) obtained from Q by the following procedure:
2. For all vertices i = j, different from k, such that a ij ≥ 0, set the number of arrows a ′ ij from i to j in µ k (Q) as follows:
if a ik ≥ 0 and a kj ≥ 0, then a
3. For any vertex i, replace all arrows from i to k with arrows from k * to i, and replace all arrows from k to i with arrows from i to k * .
Remove the vertex k.
Two quivers are called mutation equivalent if one can be obtained from the other by a finite sequence of mutations. The mutation class of a quiver Q is the class of all quivers mutation equivalent to Q. It is known from the seminal results of Fomin and Zelevinsky [9] that the mutation class of a Dynkin quiver Q is finite. 
The corresponding cluster-tilted algebra is of the form A = KQ ′ /I where I is generated by the zerorelations α 1 α 3 , α 2 α 1 and α 3 α 2 (and there are no commutativity-relations).
Mutating the latter quiver at the vertex 3 leads to the quiver
Here, the ideal of relations of the corresponding cluster-tilted algebra is generated by the zero-relations α 2 α 4 , α 5 α 4 , α 4 α 3 and α 4 α 6 and the commutativity-relation α 3 α 2 = α 6 α 5 .
Tilting complexes and derived equivalences
In this section we briefly review the fundamental results on derived equivalences. All algebras are assumed to be finite-dimensional K-algebras. ii) the category add(T ) (i.e. the full subcategory consisting of direct summands of direct sums of T ) generates the homotopy category K b (P A ) of projective A-modules as a triangulated category.
We can now formulate Rickard's seminal result.
Theorem 2.5 (Rickard [18]). Two algebras A and B are derived equivalent if and only if there exists a tilting complex T for A such that the endomorphism algebra End
D b (A) (T ) ∼ = B.
The equivalence class of the Euler form as derived invariant
Let A be a finite-dimensional algebra over a field K and let P 1 , . . . , P n be a complete collection of nonisomorphic indecomposable projective A-modules (finite-dimensional over K). The Cartan matrix of A is then the n × n matrix C A defined by (C A ) ij = dim K Hom(P j , P i ).
Denote by per A the triangulated category of perfect complexes of A-modules inside the derived category of A, that is, complexes (quasi-isomorphic) to finite complexes of finitely generated projective A-modules. The Grothendieck group K 0 (per A) is a free abelian group on the generators [P 1 ], . . . , [P n ], and the expression
is well defined for any X, Y ∈ per A and induces a bilinear form on K 0 (per A), known as the Euler form, whose matrix with respect to the basis of projectives is C T A . The following proposition is well known. For the convenience of the reader, we give the short proof, see also the proof of Proposition 1.5 in [4] . 
Proof. Indeed, by [18] , if A and B are derived equivalent, then per A and per B are equivalent as triangulated categories. Now any triangulated functor F : per A → per B induces a linear map from K 0 (per A) to K 0 (per B). When F is also an equivalence, this map is an isomorphism of the Grothendieck groups preserving the Euler forms. Thus, if [F ] denotes the matrix of this map with respect to the bases of indecomposable projectives, then
In general, to decide whether two integral bilinear forms are equivalent is a very subtle arithmetical problem. Therefore, it is useful to introduce somewhat weaker invariants that are computationally easier to handle. In order to do this, assume further that C A is invertible over Q. In this case one can consider the rational matrix
denotes the inverse of the transpose of C A ), known in the theory of non-symmetric bilinear forms as the asymmetry of C A . Proposition 2.7. Let A and B be two finite-dimensional, derived equivalent algebras with invertible (over Q) Cartan matrices. Then we have the following assertions, each implied by the preceding one:
2. There exists P ∈ GL n (Z) such that P S A P −1 = S B .
3. There exists P ∈ GL n (Q) such that P S A P −1 = S B .
The matrices S A and S B have the same characteristic polynomial.
For proofs and discussion, see for example [16, Section 3.3] . Since the determinant of an integral bilinear form is invariant under equivalence, we can combine it with the characteristic polynomial p SA (x) of the asymmetry matrix S A to obtain a discrete invariant of derived equivalence, namely (det C A )·p SA (x). We call this invariant the polynomial associated with C A . ) is related to the Coxeter transformation which has been widely studied in the case when A has finite global dimension (so that C A is invertible over Z). It is the K-theoretic shadow of the Serre functor and the related Auslander-Reiten translation in the derived category. The characteristic polynomial is then known as the Coxeter polynomial of the algebra. Remark 2.9. In general, S A might have non-integral entries. However, when the algebra A is Gorenstein, the matrix S A is integral, which is an incarnation of the fact that the injective modules have finite projective resolutions. By a result of Keller and Reiten [14] , this is the case for the cluster-tilted algebras in question.
Computations of Cartan matrices
Let A = KQ/I be an algebra given by a quiver Q = (Q 0 , Q 1 ) with relations. Since i∈Q0 e i is the unit element in A we get a decomposition A = A · 1 = i∈Q0 Ae i , hence the (left) A-modules P i := Ae i are the indecomposable projective A-modules, and the Cartan matrix C A = (c ij ) of A is the n-by-n matrix whose entries are c ij = dim K Hom A (P j , P i ), where n = |Q 0 |. Any homomorphism ϕ : Ae j → Ae i of left A-modules is uniquely determined by ϕ(e j ) ∈ e j Ae i , the K-vector space generated by all paths in Q from vertex i to vertex j that are non-zero in A. In particular, we have c ij = dim K e j Ae i , i.e., computing entries of the Cartan matrix for A reduces to counting paths in Q.
For cluster-tilted algebras of Dynkin type the entries of the Cartan matrix can only be 0 or 1, as the following result shows. Proposition 2.10 (Buan, Marsh, Reiten [7] ). Let A be a cluster-tilted algebra of finite representation type. Then dim K Hom A (P j , P i ) ≤ 1 for any two indecomposable projective A-modules P i and P j . Example 2.11. We have a look at the quivers in Example 2.3 again, and compute the Cartan matrices of the corresponding cluster-tilted algebras.
For the Dynkin quiver Q of type E 6 with the above orientation we get the following Cartan matrix . Note that the two paths from vertex 3 to vertex 2 (over 4 or 6) are the same since we have the commutativity-relation α 3 α 2 = α 6 α 5 .
For calculating the endomorphism ring End D b (A) (T ) of a tilting complex T over the algebra A, we can use the following statement which explicitly gives the Cartan matrix of the endomorphism ring in terms of the tilting complex and the Cartan matrix of A. 
is the matrix defined by
(that is, its i-th row is the class of the summand
Example 2.13. Continuing Example 2.11, let T = T 1 ⊕ · · · ⊕ T 6 be the complex over the cluster-tilted algebra corresponding to Q ′ defined by
where the P i are in degree 0 for i = 3 and P 3 is in degree −1.
Then T is a tilting complex and the corresponding matrix P is given by
In fact, End T is isomorphic to the cluster-tilted algebra corresponding to Q ′′ , see Section 3.2.1.
It is sometimes convenient to use the following alternating sum formula, arising from the fact that for a bounded complex X = (X r ) of projective modules, we have
Proposition 2.14 (Happel [10] ). For an algebra A let X = (X r ) r∈Z and Y = (Y s ) s∈Z be bounded complexes of projective A-modules. Then
In particular, if X and Y are direct summands of the same tilting complex, then
3 Derived equivalences of cluster-tilted algebras of type E 6
For the mutation class of E 6 we start with the following quiver and determine all quivers which can be obtained from it by a finite number of mutations. For this, one can use the software of B. Keller [13] . The mutation class of E 6 consists of 67 quivers. For the purpose of derived equivalence classifications of the corresponding cluster-tilted algebras it suffices to consider the quivers up to sink/source equivalence, and there are 21 quivers up to sink/source equivalence. We can divide the corresponding cluster-tilted algebras into six groups by computing the polynomials associated with their Cartan matrices. Recall from the introduction that these associated polynomials are obtained by multiplying the determinant of the Cartan matrix by the characteristic polynomial of its asymmetry matrix. It will turn out that these six groups form the six derived equivalence classes of the cluster-tilted algebras of type E 6 . We list in the table below all quivers in the mutation class of type E 6 . For each group of sink/source equivalent quivers we give only one picture where certain arrows are replaced by undirected lines; this has to be read that these lines can take any orientation. We also give the Cartan matrix of the corresponding cluster-tilted algebra of one particular representative in each group of sink/source equivalent quivers. From this Cartan matrices one can easily read off to which orientation of the undirected lines it corresponds; in fact, for a line between vertices i and j the arrow is going from i to j if the (i, j) entry in the Cartan matrix is non-zero, and from j to i otherwise. We sort the 21 classes of cluster-tilted algebras of type E 6 (up to sink/source equivalence) according to their associated polynomials, and number them according to the output of B. Keller's software [13] , i.e. the cluster-tilted algebras are denoted by A number . 
quiver Q Cartan matrix 
The rest of this section is devoted to proving Theorem 1.1 for type E 6 . To this end we shall explicitly construct suitable tilting complexes and determine their endomorphism algebras. Note that the class of cluster-tilted algebras is not closed under derived equivalences, so one carefully has to choose suitable tilting complexes in order to get another cluster-tilted algebra as endomorphism algebra.
From vertices to complexes
Since we deal with left modules and read paths from right to left, a non-zero path from vertex i to j gives a homomorphism P j → P i by right multiplication. Thus, two arrows α : i → j and β : j → k give a path βα from i to k and a homomorphism αβ :
Let A be a cluster-tilted algebra corresponding to a quiver Q, and let k be a vertex of Q. Consider all the arrows j → k ending at k, and define a complex
(the sum runs over all the vertices i), with
where the P i are in degree 0 for i = k, while P k is in degree −1.
We call the mutation at the vertex k good if T (k) is a tilting complex and moreover, End D b (A) (T (k) ) is the cluster-tilted algebra corresponding to the quiver µ k (Q) obtained from Q by mutating at the vertex k. Thus, a good mutation yields a derived equivalence between the corresponding cluster-tilted algebras. Note that "bad" mutations can occur for two reasons: the complex T (k) might not be a tilting complex or even if it is, its endomorphism algebra might not be a cluster-tilted algebra.
Since
, we see that all the indecomposable projectives lie in the triangulated subcategory generated by the summands of T (k) . Thus, condition ii) of Definition 2.4 of a tilting complex is satisfied for the complex T (k) . For checking condition i) of Definition 2.4 it is sufficient to prove that Hom
is concentrated in only two consecutive degrees.
Derived equivalences for polynomial 2(x
In this section we prove that all cluster-tilted algebras of type E 6 with associated polynomial as given in the title are indeed connected by a sequence of good mutations, and hence in particular are derived equivalent. The proof is divided into several subsections where in each subsection for two cluster-tilted algebras a suitable tilting complex for a good mutation is constructed, and the endomorphism algebra is determined.
For the convenience of the reader we provide the following figure which displays what is proven in each subsection and from which it should be convenient to check that indeed all cluster-tilted algebras with the relevant associated polynomials are covered.
Let A 7 be the cluster-tilted algebra corresponding to the quiver
T i be the complex of projective A 7 -modules corresponding to the vertex 3, as defined in Section 3.1. Explicitly, T i : 0 → P i → 0 for i ∈ {1, 2, 4, 5, 6} are complexes concentrated in degree zero and T 3 : 0 → P 3 (α2,α5,α6) −→ P 2 ⊕ P 5 ⊕ P 6 → 0 in degrees −1 and 0. Now we want to show that T is a tilting complex and we begin with possible maps T 3 → T 3 [1] and
where ψ ∈ Hom(P 3 , P 2 ⊕ P 5 ⊕ P 6 ) and (α 2 , 0, 0), (0, α 5 , 0), (0, 0, α 6 ) is a basis of this three-dimensional space of homomorphisms. The homomorphism ψ is homotopic to zero and in the second case there is no non-zero homomorphism P 2 ⊕ P 5 ⊕ P 6 → P 3 . Now consider possible maps T 3 → T j [−1], j = 3. These maps are given by a map of complexes as follows 0 → P 3 (α2,α5,α6)
where Q could be either P 1 , P 2 , P 5 , P 6 or direct sums of these. Note that there is no non-zero homomorphism P 3 → P 4 since this is a zero-relation in the quiver of A 7 . There exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every homomorphism from P 3 to P 1 , P 2 , P 5 or P 6 starts with α 2 , α 5 or α 6 , up to scalars. Thus, every homomorphism P 3 → Q can be factored through the map (α 2 , α 5 , α 6 ) :
Directly from the definition we see that Hom(T, T j [−1]) = 0 for j ∈ {1, 2, 4, 5, 6} and thus we have shown that Hom(T, T [−1]) = 0. Finally, we have to consider maps T j → T 3 [1] for j = 3. But these are given as follows
since Hom(P j , P 3 ) = 0 for j = 1, 2, 5 and j = 6. But the concatenation of (α 2 , α 5 , α 6 ) and α 3 is not zero since α 2 α 3 = 0 and α 6 α 3 = 0. So the only homomorphism of complexes
It follows that T is a tilting complex for A 7 , and by Rickard's theorem, E := End D b (A7) (T ) is derived equivalent to A 7 . We want to show that E is isomorphic to one possible orientation of the class of algebras A 2 . Using the alternating sum formula of Proposition 2.14 we can compute the Cartan matrix of E to 
Note that this is a quiver from the class denoted A 2 (up to renumbering of vertices). First we have the embeddings α := (id, 0, 0) :
This is a homomorphism of complexes since α 4 α 5 = 0 in A 7 . Moreover, we have the homomorphisms α 2 α 3 : T 4 → T 2 and α 6 α 3 : T 4 → T 6 . Finally, we also have the homomorphism α 1 as before. Note that the homomorphisms correspond to the reversed arrows. Now we have to check the relations, up to homotopy. Clearly, the homomorphisms (0, α 6 α 3 α 4 , 0) and (0, α 2 α 3 α 4 , 0) are zero since they were zero in A 7 . As we can see, the paths from vertex 4 to vertex 2 and to vertex 6 are zero. There is one commutativity-relation between vertex 3 and vertex 4 left. This is given by the two homomorphisms from T 4 to the first and third summand of T 3 . These are indeed the same paths since (0, 0, α 6 α 3 ) is homotopic to (α 2 α 3 , 0, 0).
From this we can conclude that E ∼ = A 2 and thus, A 7 and A 2 are derived equivalent.
A 2 is derived equivalent to A 12
Now we consider a cluster-tilted algebra A 2 with the following quiver 1 2 3 4 5 6
T i be the complex from Section 3.1 corresponding to the vertex 2. Explicitly, the complexes T i : 0 → P i → 0 for i ∈ {1, 3, 4, 5, 6} are concentrated in degree zero and the complex
To show that T is a tilting complex we begin with possible maps
Here ψ ∈ Hom(P 2 , P 1 ⊕ P 5 ) and (α 1 , 0), (0, α 5 ) is a basis of this two-dimensional space. But then ψ is homotopic to zero (as we can easily see). In the second case (0, α 6 α 7 ) = (0, α 2 α 4 ) is a basis of the space of homomorphisms between P 1 ⊕ P 5 and P 2 . Hence, ϕ is not a homomorphism of complexes since
These are given by maps of complexes as follows
where Q could be either P 1 , P 5 or direct sums of these. Note that there are no non-zero homomorphisms P 2 → P 3 , P 2 → P 4 and P 2 → P 6 since these are zero-relations in the quiver of A 2 . There exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every homomorphism from P 2 to P 1 or P 5 starts with a scalar multiple of α 1 or α 5 . Thus, every homomorphism P 2 → Q can be factored through the map (α 1 , α 5 ) :
Finally, we have to consider maps T j → T 2 [1] for j = 2. These are given as follows
where Q can be either P 3 , P 4 , P 5 , P 6 or direct sums of these since Hom(P 1 , P 2 ) = 0. But no non-zero map can be zero when composed with both α 1 and α 5 since the paths α 2 α 1 and α 6 α 1 are not zero. So the only homomorphism of complexes T j → T 2 [1] , j = 2, is the zero map. It follows that T is a tilting complex for A 2 , and by Rickard's theorem, E := End D b (A2) (T ) is derived equivalent to A 2 . We show that E is isomorphic to A 12 . Using the alternating sum formula of Proposition 2.14 we compute the Cartan matrix of E to be Now we have to define homomorphisms of complexes between the summands of T which correspond to the arrows of the quiver in the class A 12 of the form
First we have the embeddings α := (id, 0) : T 1 → T 2 and β := (0, id) : T 5 → T 2 (in degree zero). Moreover, we have the homomorphisms α 1 α 2 :
Finally, we also have the homomorphism α 3 as before. Note that the homomorphisms correspond to the reversed arrows.
Now we have to show that these homomorphisms satisfy the defining relations of A 12 , up to homotopy. Clearly, the concatenation of (0, α 4 ) and α and the concatenation of (0, α 7 ) and α are zero-relations. It is easy to see, that the two paths from vertex 1 to vertex 2 are the same since α 1 α 6 α 7 = α 1 α 2 α 4 . The two paths from vertex 2 to vertex 3 and from vertex 2 to vertex 6 are zero since (α 1 α 2 , 0) and (α 1 α 6 , 0) are homotopic to zero. Thus, we defined homomorphisms between the summands of T corresponding to the reversed arrows of the quiver of A 12 . From this we can conclude that E ∼ = A 12 and thus, A 2 and A 12 are derived equivalent.
Hence, we get derived equivalences between A 2 , A 7 and A 12 .
Derived equivalences for polynomial 3(x
We again provide the following figure which displays what is proven in each subsection. Now we consider the cluster-tilted algebra A 3 with the following quiver 
T i be the complex corresponding to the vertex 5. Namely, T i : 0 → P i → 0 for i ∈ {1, 2, 3, 4, 6} are complexes concentrated in degree zero and T 5 : 0 → P 5 α5 −→ P 2 → 0 is a complex concentrated in degrees −1 and 0. Now we want to show that T is a tilting complex. We begin with possible maps T 5 → T 5 [1] and
where α 5 is a basis of the space of homomorphisms between P 5 and P 2 . The homomorphism α 5 is homotopic to zero and in the second case there is no non-zero homomorphism P 2 → P 5 (as we can see in the Cartan matrix of A 3 ). Now consider possible maps
where Q could be either P 1 , P 2 , P 4 or direct sums of these. Note that there are no non-zero homomorphisms P 5 → P 3 and P 5 → P 6 since these are zero-relations in the quiver of A 3 . There exist non-zero homomorphisms of complexes. But they are all homotopic to zero since every homomorphism from P 5 to P 1 , P 2 or P 4 starts with a scalar multiple of α 5 . Thus, every homomorphism P 5 → Q can be factored through the map α 5 :
Directly from the definition we see that Hom(T, 
where Q can be either P 4 , P 6 or direct sums of these since Hom(P j , P 5 ) = 0 for j = 1, 2 and j = 3. But no non-zero map can be zero when composed with α 5 since the path α 7 α 6 α 5 = α 3 α 2 = 0. So the only homomorphism of complexes T j → T 5 [1] , j = 5, is the zero map.
It follows that T is a tilting complex for A 3 , and by Rickard's theorem, E := End D b (A3) (T ) is derived equivalent to A 3 . We show that E is isomorphic to A 20 . Using the alternating sum formula of Proposition 2.14 we can compute the Cartan matrix of E to be 
First we have the embedding id : T 2 → T 5 (in degree zero). Moreover, we have the homomorphisms α 5 α 6 : T 6 → T 2 and α 7 α 4 : T 5 → T 6 . Finally, we also have homomorphisms α 1 , α 2 , α 3 , α 4 and α 7 as before. Now we have to check the relations, up to homotopy. Clearly, the homomorphisms α 3 α 4 , α 4 α 2 , α 4 α 5 α 6 and α 5 α 6 α 7 α 4 are zero since they were zero in A 3 . As we can see, the two paths from vertex 6 to vertex 2 are the same, i.e., we here have the right commutativity-relation. There is also another commutativityrelation α 2 α 3 = α 5 α 6 α 7 between vertex 2 and 4 since these are the same paths in A 3 . The concatenation of id and α 5 α 6 yields to a zero-relation since the homomorphism α 5 α 6 is homotopic to zero.
Thus, we defined homomorphisms between the summands of T corresponding to the reversed arrows of the quiver of A 20 . We have shown that they satisfy the defining relations of A 20 and that the Cartan matrices of E and A 20 coincide. From this we can conclude that E ∼ = A 20 and thus, A 3 and A 20 are derived equivalent. Since A 20 is sink/source equivalent to its opposite algebra, A 20 is also derived equivalent to A op 3 = A 10 . Hence, we get derived equivalences between A 3 , A 10 and A 20 .
A 3 is derived equivalent to A 4
The second complex for A 3 is the one corresponding to the vertex 2. Namely, T =
For showing that T is a tilting complex, we begin with possible maps
Here ψ ∈ Hom(P 2 , P 1 ⊕ P 4 ) and (α 1 , 0), (0, α 4 ) is a basis of this two-dimensional space. But then ψ is homotopic to zero (as we can easily see). In the second case (0, α 2 α 3 ) = (0, α 5 α 6 α 7 ) is a basis of the space of homomorphisms between P 1 ⊕ P 4 and P 2 . Hence, ϕ is not a homomorphism of complexes since α 1 α 2 α 3 = α 1 α 5 α 6 α 7 = 0. Now consider possible maps T 2 → T j [−1], j = 2. These are given by maps of complexes as follows
where Q could be either P 1 , P 4 , P 6 or direct sums of these. Note that there are no non-zero homomorphisms P 2 → P 3 and P 2 → P 5 since these are zero-relations in the quiver of A 3 . There exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every homomorphism from P 2 to P 1 , P 4 or P 6 starts with a scalar multiple of α 1 or α 4 . Thus, every homomorphism P 2 → Q can be factored through the map (α 1 , α 4 ) : 
where Q can be either P 3 , P 4 , P 5 , P 6 or direct sums of these since Hom(P 1 , P 2 ) = 0. But no non-zero map can be zero when composed with both α 1 and α 4 since the paths α 2 α 1 and α 5 α 1 are not zero. So the only homomorphism of complexes T j → T 2 [1] , j = 2, is the zero map. It follows that T is a tilting complex for A 3 , and by Rickard's theorem, E := End D b (A3) (T ) is derived equivalent to A 3 . We want to show that E is isomorphic to A 4 and use the alternating sum formula of Proposition 2.14 for computing the Cartan matrix of E. This Cartan matrix is given as follows To show that T is a tilting complex we begin with possible maps
where ψ ∈ Hom(P 4 , P 3 ⊕ P 6 ) and (α 3 , 0), (0, α 6 ) is a basis of this two-dimensional space. The first homomorphism is homotopic to zero (as we can easily see). In the second case there is no non-zero homomorphism P 3 ⊕ P 6 → P 4 (as we can see in the Cartan matrix of A 20 ).
Now we consider possible maps T 4 → T j [−1] and T j → T 4 [1] , j = 4. These are given by maps of complexes as follows
where Q could be either P 1 , P 2 , P 3 , P 6 or direct sums of these and
where R can be P 2 since Hom(P j , P 4 ) = 0 for j = 1, 3, 5 and j = 6. In the first case, there exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every homomorphism from P 4 to P 1 , P 2 , P 3 or P 6 starts with a scalar multiple of α 3 or α 6 . Thus, every homomorphism P 4 → Q can be factored through the map (α 3 , α 6 ) : P 4 → P 3 ⊕ P 6 . In the second case, the only homomorphism of complexes T 2 → T 4 [1] is the zero map since α 6 α 4 = 0. It follows that T is a tilting complex for A 20 , and by Rickard's theorem, E := End D b (A20) (T ) is derived equivalent to A 20 . We claim that E is isomorphic to A 14 . Using the alternating sum formula of Proposition 2.14 we can compute the Cartan matrix of E to be Now we have to show that these homomorphisms satisfy the defining relations of A 14 , up to homotopy. Clearly, the homomorphisms (α 7 α 8 α 2 , α 7 α 8 α 5 ), (0, α 8 α 5 ) and (0, α 5 α 7 ) in the 4−cycle are zero since they were zero in A 20 . The concatenation of β, α 7 and α 8 yields to a zero-relation since the homomorphism (0, α 7 α 8 ) is homotopic to zero.
Thus, we defined homomorphisms between the summands of T corresponding to the reversed arrows of the quiver of A 14 . From this we can conclude that E ∼ = A 14 and thus, A 20 and A 14 are derived equivalent. Hence, we get derived equivalences between A 3 , A 4 , A 10 , A 14 and A 20 .
A 6 is derived equivalent to
For showing that T is a tilting complex we begin with possible maps
Here α 5 is a basis of the space of homomorphisms between P 5 and P 4 . Then α 5 is homotopic to zero (as we can easily see). In the second case there is no non-zero homomorphism P 4 → P 5 . Now consider possible maps
where Q could be either P 3 , P 4 or direct sums of these. Note that there are no non-zero homomorphisms P 5 → P 1 , P 5 → P 2 and P 5 → P 6 since these are zero-relations in the quiver of A 6 . There exist non-zero homomorphisms of complexes between P 5 and P 3 or P 4 , but they are all homotopic to zero since every homomorphism starts with a scalar multiple of α 5 . Thus, every homomorphism P 5 → Q can be factored through the map α 5 : P 5 → P 4 . We see that Hom(T, T j [−1]) = 0 for j ∈ {1, 2, 3, 4, 6} and thus we have shown that Hom(T, T [−1]) = 0. Finally, we have to consider maps T j → T 5 [1] for j = 5. These are given as follows
since Hom(P j , P 5 ) = 0 for j = 1, 2, 3 and j = 4. But the composition α 5 α 6 = 0. So the only homomorphism of complexes T j → T 5 [1] , j = 5, is the zero map.
It follows that T is a tilting complex for A 6 , and by Rickard's theorem, E := End D b (A6) (T ) is derived equivalent to A 6 . We want to show that E is isomorphic to A 3 . Using the alternating sum formula of Proposition 2.14 we can compute the Cartan matrix of E to be Now we have to define homomorphisms of complexes between the summands of T which correspond to the arrows of the quiver of A 3 . 
First we have the embedding id : T 4 → T 5 (in degree zero). Moreover, we have the homomorphisms α 1 , α 2 , α 3 , α 4 , α 7 and α 8 as before. Since all the relations are the same as in A 6 we have shown that they satisfy the defining relations of A 3 . From this we can conclude that E ∼ = A 3 and thus, A 3 and A 6 are derived equivalent. Since A op 6 is sink/source equivalent to A 21 , A 21 is also derived equivalent to A op 3 = A 10 . Hence, we get derived equivalences between A 3 , A 4 , A 6 , A 10 , A 14 , A 20 and A 21 .
A 16 is derived equivalent to A 6
Consider A 16 with the following quiver Now we want to show that T is a tilting complex and we begin with possible maps T 5 → T 5 [1] and
Here α 4 is a basis of the space of homomorphisms between P 5 and P 4 . The homomorphism α 4 is homotopic to zero and in the second case there is no non-zero homomorphism P 4 → P 5 (as we can see in the Cartan matrix of A 16 ). Now consider possible maps T 5 → T j [−1], j = 5. These are given by maps of complexes as follows
where Q could be either P 3 , P 4 or direct sums of these. Note that there are no non-zero homomorphisms P 5 → P 1 , P 5 → P 2 and P 5 → P 6 since these are zero-relations in the quiver of A 16 . There exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every homomorphism from P 5 to P 3 or P 4 starts with a scalar multiple of α 4 . Thus, every homomorphism P 5 → Q can be factored through the map α 4 : P 5 → P 4 . Hence, Hom(T, T j [−1]) = 0 for j ∈ {1, 2, 3, 4, 6} and thus we have shown that Hom(T, T [−1]) = 0. Finally, we have to consider maps T j → T 5 [1] for j = 5. These are given as follows
where Q can be either P 2 , P 3 or direct sums of these since Hom(P j , P 5 ) = 0 for j = 1, 4 and j = 6. But no non-zero map can be zero when composed with α 4 since the path α 2 α 5 α 4 = α 7 α 6 = 0. So the only homomorphism of complexes T j → T 5 [1] , j = 5, is the zero map.
It follows that T is a tilting complex for A 16 , and by Rickard's theorem, E := End D b (A16) (T ) is derived equivalent to A 16 . Since we want to show that E is isomorphic to A 6 , we use the alternating sum formula of Proposition 2.14 and compute the Cartan matrix of E to be First we have the embedding id : T 4 → T 5 (in degree zero). Moreover, we have the homomorphisms α 2 α 3 : T 5 → T 2 and α 4 α 5 : T 2 → T 4 . Finally, we also have homomorphisms α 1 , α 2 , α 3 , α 6 and α 7 as before.
Now we have to check the relations, up to homotopy. Clearly, the homomorphisms α 7 α 3 , α 3 α 6 , α 3 α 4 α 5 and α 4 α 5 α 2 α 3 are zero since they were zero in A 16 . As we can see, the two paths from vertex 2 to vertex 4 are the same, i.e., we here have the correct commutativity-relation. There is also another commutativity-relation α 6 α 7 = α 4 α 5 α 2 between vertex 4 and 3 since these are the same paths in A 16 . The path from vertex 5 to vertex 2 is the last zero-relation since the homomorphism α 4 α 5 is homotopic to zero.
Thus, we defined homomorphisms between the summands of T corresponding to the reversed arrows of the quiver of A 6 . From this we can conclude that E ∼ = A 6 and thus, A 6 and A 16 are derived equivalent. Since A op 16 is sink/source equivalent to A 19 , A 19 is also derived equivalent to A op 6 which in turn is sink/source equivalent to A 21 .
Hence, we get derived equivalences between all cluster-tilted algebras with associated polynomial 3(x 6 + x 3 + 1).
Derived equivalences for polynomial 4(x
We provide the following figure which displays what is proven in each subsection. Let T = 6 i=1 T i be the complex corresponding to the vertex 3, namely T i : 0 → P i → 0 for i ∈ {1, 2, 4, 5, 6} are complexes concentrated in degree zero and T 3 : 0 → P 3 α2 −→ P 2 → 0 is a complex in degrees −1 and 0. Now we want to show that T is a tilting complex. We begin with possible maps T 3 → T 3 [1] and
Here α 2 is a basis of the space of homomorphisms between P 3 and P 2 . But the homomorphism α 2 is homotopic to zero and in the second case there is no non-zero homomorphism P 2 → P 3 (as we can see in the Cartan matrix of A 5 ). Now consider possible maps T 3 → T j [−1], j = 3. These maps are given by a map of complexes as follows
where Q could be either P 1 , P 2 , P 4 , P 5 or direct sums of these. Note that there is no non-zero homomorphism P 3 → P 6 since this is a zero-relation in the quiver of A 5 . There exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every path from vertex i ∈ {1, 2, 4, 5} to vertex 3 ends with α 2 . Hence, every homomorphism from P 3 to P 1 , P 2 , P 4 or P 5 starts with α 2 , up to scalars and thus, every homomorphism P 3 → Q can be factored through the map α 2 : P 3 → P 2 . Directly from the definition we see that Hom(T, T j [−1]) = 0 for j ∈ {1, 2, 4, 5, 6} and thus we have shown that Hom(T, T [−1]) = 0. Finally, we have to consider maps T j → T 3 [1] for j = 3. These are given as follows
where Q can be either P 5 , P 6 or direct sums of these. Note that Hom(P j , P 3 ) = 0 for j = 1, 2 and j = 4. But no non-zero map can be zero when composed with α 2 since the path α 4 α 3 α 2 = α 8 α 6 = 0. So the only homomorphism of complexes T j → T 3 [1] , j = 3 is the zero map.
It follows that T is a tilting complex for A 5 , and by Rickard's theorem, E := End D b (A5) (T ) is derived equivalent to A 5 . We want to show that E is isomorphic to A 9 . Using the alternating sum formula of Proposition 2.14 we can compute the Cartan matrix of E to be Now we have to define homomorphisms of complexes between the summands of T which correspond to the reversed arrows of the quiver of A 9 depicted below and show that these homomorphisms satisfy the defining relations of A 9 , up to homotopy. 
First we have the embedding id : T 2 → T 3 (in degree zero). Moreover, we have the homomorphisms α 2 α 3 : T 6 → T 2 and α 4 α 5 : T 3 → T 6 . Finally, we also have homomorphisms α 1 , α 4 , α 5 , α 6 , α 7 and α 8 as before.
Now we have to check the relations, up to homotopy. Clearly, the homomorphisms α 1 α 6 , α 6 α 7 , α 5 α 6 , α 5 α 2 α 3 and α 2 α 3 α 4 α 5 are zero since they were zero in A 5 . As we can see, the two paths from vertex 4 to vertex 2 and the two paths from vertex 2 to vertex 5 are the same, since we have the same commutativityrelations in A 5 . It is easy to see that the two paths from vertex 6 to vertex 2 are also the same. The last zero-relation α 2 α 3 between vertex 6 and 3 is given by the homomorphism from T 3 to T 2 in degree zero. This is indeed a zero-relation since the homomorphism α 2 α 3 is homotopic to zero.
Thus, we defined homomorphisms between the summands of T corresponding to the reversed arrows of the quiver of A 9 . We have shown that they satisfy the defining relations of A 9 and that the Cartan matrices of E and A 9 coincide. From this we can conclude that E ∼ = A 9 and thus, A 9 and A 5 are derived equivalent. Since A 17 is the opposite algebra of A 9 , A 17 is derived equivalent to A op 5 = A 18 .
A 15 is derived equivalent to A 5 and A 18
We consider A 15 with the following quiver Let T = 6 i=1 T i be the complex corresponding to the vertex 2, that is T i : 0 → P i → 0 for i ∈ {1, 3, 4, 5, 6} are complexes concentrated in degree zero and T 2 : 0 → P 2 (α1,α6) −→ P 1 ⊕ P 6 → 0 in degrees −1 and 0. Now we want to show that T is a tilting complex. We begin with possible maps T 2 → T 2 [1] and
where ψ ∈ Hom(P 2 , P 1 ⊕ P 6 ) and (α 1 , 0), (0, α 6 ) is a basis of this two-dimensional space. The first homomorphism is homotopic to zero (as we can easily see). In the second case there is no non-zero homomorphism P 1 ⊕ P 6 → P 2 (as we can see in the Cartan matrix of A 15 ). Now consider possible maps T 2 → T j [−1], j = 2. These maps are given by a map of complexes as follows 0 → P 2 (α1,α6)
where Q could be either P 1 , P 4 , P 5 , P 6 or direct sums of these. Note that there is no non-zero homomorphism P 2 → P 3 since this is a zero-relation in the quiver of A 15 . There exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every path from vertex i ∈ {1, 4, 5, 6} to vertex 2 ends with α 1 or α 6 . Thus, every homomorphism from P 2 to P 1 , P 4 , P 5 or P 6 starts with α 1 or α 6 , up to scalars. Hence, every homomorphism P 2 → Q can be factored through the map (α 1 , α 6 ) :
Directly from the definition we see that Hom(T, T j [−1]) = 0 for j ∈ {1, 3, 4, 5, 6} and thus we have shown that Hom(T, T [−1]) = 0. Finally, we have to consider maps T j → T 2 [1] for j = 2. These are given as follows
where Q can be either P 3 , P 4 , P 5 or direct sums of these. Note that Hom(P j , P 2 ) = 0 for j = 1 and j = 6. But no non-zero map can be zero when composed with both α 1 and α 6 since the path α 2 α 1 is not a zero-relation. So the only homomorphism of complexes T j → T 2 [1] , j = 2, is the zero map. It follows that T is a tilting complex for A 15 , and by Rickard's theorem, E := End D b (A15) (T ) is derived equivalent to A 15 . We want to show that E is isomorphic to A 5 . Using the alternating sum formula of Proposition 2.14 we can compute the Cartan matrix of E to be 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 0 0 1 0 1 1 0 0 1 1 0 
which is the Cartan matrix of A 5 up to permutation. Now we have to define homomorphisms of complexes between the summands of T which correspond to the arrows of the quiver of A 5 depicted below and show that these homomorphisms satisfy the defining relations of A 5 , up to homotopy. First we have the embeddings α := (id, 0) : T 1 → T 2 and β := (0, id) : T 6 → T 2 (in degree zero). Then we define γ : T 2 → T 3 by the map (0, α 3 α 4 α 5 ) : P 1 ⊕ P 6 → P 3 in degree 0. This is a homomorphism of complexes since α 2 α 3 α 4 α 5 = 0 in A 15 . Moreover, we have the homomorphisms α 1 α 2 : T 3 → T 1 and α 6 α 2 : T 3 → T 6 . Finally, we also have homomorphisms α 3 , α 4 and α 5 as before. Now we have to check the relations, up to homotopy. Clearly, the homomorphisms α 6 α 2 α 3 α 4 , α 4 α 5 α 6 α 2 and α 5 α 6 α 2 α 3 in the 4-cycle are zero since they were zero in A 15 . As we can see, the two paths from vertex 3 to vertex 6 are the same, i.e., we here have the right commutativity-relation. There is also another commutativity-relation αα 1 α 2 = βα 6 α 2 between vertex 2 and 3 which is given by the two homomorphisms from T 3 to the first and second summand of T 2 . These are indeed the same paths since the homomorphism (α 2 α 1 , 0) is homotopic to (0, α 2 α 6 ). Because α 2 α 3 α 4 α 5 = 0 the paths from vertex 6 to vertex 2 and from vertex 1 to 2 are zero in E. The last zero-relation is given by the concatenation of α and γ.
Thus, we defined homomorphisms between the summands of T corresponding to the reversed arrows of the quiver of A 5 . We have shown that they satisfy the defining relations of A 5 and that the Cartan matrices of E and A 5 coincide. From this we can conclude that E ∼ = A 5 and thus, A 15 
A 13 is derived equivalent to A 5
Consider the algebra A 13 with the following quiver Now we want to show that T is a tilting complex. We begin with possible maps T 4 → T 4 [1] and
Here α 3 is a basis of the space of homomorphisms between P 4 and P 5 . The first homomorphism is homotopic to zero (as we can easily see). In the second case there is no non-zero homomorphism P 5 → P 4 (as we can see in Cartan matrix of A 13 ). Now consider possible maps T 4 → T j [−1], j = 4. These maps are given by a map of complexes as follows
where Q could be either P 2 , P 3 , P 5 or direct sums of these. Note that there is no non-zero homomorphism P 4 → P 1 and P 4 → P 6 since these are zero-relation in the quiver of A 13 . There exist non-zero homomorphisms of complexes, but they are all homotopic to zero since every homomorphism from P 4 to P 2 , P 3 or P 5 starts with α 3 , up to scalars. Thus, every homomorphism P 4 → Q can be factored through the map α 3 : P 4 → P 5 . Hence, Hom(T, T j [−1]) = 0 for j ∈ {1, 2, 3, 5, 6} and thus we have shown that Hom(T, T [−1]) = 0. Finally, we have to consider maps T j → T 4 [1] for j = 4. These are given as follows
where Q can be either P 1 , P 2 or direct sums of these since Hom(P j , P 4 ) = 0 for j = 3, 5 and j = 6. But no non-zero map can be zero when composed with α 3 since the path α 1 α 4 α 3 = α 7 α 6 α 5 = 0. So the only homomorphism of complexes T j → T 4 [1] , j = 4, is the zero map.
It follows that T is a tilting complex for A 13 , and by Rickard's theorem, E := End D b (A13) (T ) is derived equivalent to A 13 . We claim that E is isomorphic to A 5 and we use the alternating sum formula of Proposition 2.14 for computing the Cartan matrix of E which is given as follows 
First we have the embedding id : T 5 → T 4 (in degree zero). Moreover, we have the homomorphisms α 1 α 2 : T 4 → T 1 and α 3 α 4 : T 1 → T 5 . Finally, we also have homomorphisms α 1 , α 2 , α 5 , α 6 and α 7 as before.
Now we have to check the relations, up to homotopy. Clearly, the homomorphisms α 6 α 7 α 2 , α 7 α 2 α 5 , α 2 α 5 α 6 , α 2 α 3 α 4 , α 3 α 4 α 1 and thus α 3 α 4 α 1 α 2 are zero since they were zero in A 13 . As we can see, the two paths α 5 α 6 α 7 and α 3 α 4 α 1 from vertex 5 to vertex 2 are the same since we have the same commutativityrelation in A 13 . It is easy to see that the two path from vertex 1 to vertex 5 are also the same. The last zero-relation α 3 α 4 between vertex 4 and 1 is given by the homomorphism from T 1 to T 4 in degree zero. This is indeed a zero-relation since the homomorphism α 3 α 4 is homotopic to zero.
Thus, we defined homomorphisms between the summands of T corresponding to the reversed arrows of the quiver of A 5 . We have shown that they satisfy the defining relations of A 5 and that the Cartan matrices of E and A 5 coincide. From this we can conclude that E ∼ = A 5 and thus, A 13 and A 5 are derived equivalent. Hence, we get derived equivalences between A 5 , A 9 , A 13 , A 15 , A 17 and A 18 .
Therefore, we have shown that all cluster-tilted algebras with associated polynomial 4(x 6 +x 4 +x 2 +1) are derived equivalent.
A Cluster-tilted algebras of type E 7
First we list all quivers of the cluster-tilted algebras of type E 7 . Algebras with the same polynomial associated with their Cartan matrix are grouped in one table. According to Theorem 1.1, these groups turn out to be the derived equivalence classes.
Note that a tuple (a, b) stands for an arrow a → b and that the numbering of the algebras in the tables results from the numbering of the whole list.
(1, 2), (2, 3), (3, 4) , (4, 5) , (4, 7), (5, 6)
(1, 2), (2, 3), (3, 4) , (4, 5) , (4, 7), (5, 6), (6, 4) A13
(1, 2), (2, 3), (3, 4) , (4, 5) , (4, 7), (5, 3), (5, 6), (6, 4) A20
(1, 2), (2, 3), (3, 4) , (4, 5) , (5, 3), (5, 6), (5, 7), (6, 4) (5, 6) , (6, 7), (7, 5) (3, 5), (5, 6), (6, 3), (7, 6) A5 (2, 1), (3, 2), (3, 4), A12 (2, 1), (2, 3), (3, 4), (4, 2), (3, 7), (4, 5), (5, 3), (6, 4) (4, 5), (5, 3), (6, 4), (7, 6) A16
(1, 2), (2, 5), (3, 2) , (3, 6) , (3, 5) , (4, 3), (4, 2), (5, 3), (5, 4), (7, 5) (5, 4), (5, 6), (6, 3), (6, 7)
(1, 2), (2, 3), (3, 4) , (4, 5) , (5, 3), (5, 6), (6, 4), (6, 7)
(1, 2), (2, 3), (3, 4) , A7 (1, 2), (2, 3), (3, 4) , (4, 5) , (4, 7) , (5, 6) , (6, 3) (4, 5), (5, 6), (6, 3), (6, 7) A8
(1, 2), (2, 3), (3, 4) , A17 (1, 2), (2, 3), (3, 4) , (3, 7) (3, 7), (4, 5), (5, 2), (6, 4) (4, 5), (5, 6) , (6, 3) , (7, 6) algebra KQ/I quiver Q algebra KQ/I quiver Q A19
(1, 2), (2, 3), (3, 4) , (4, 5) , A21 (1, 2), (2, 3), (3, 4) , (3, 7), (5, 6), (6, 3), (6, 7), (7, 5) (4, 2), (4, 5), (5, 6), (6, 3) A23
(1, 2), (2, 3), (3, 4) , (4, 5) , A26 (1, 2), (2, 3), (3, 4) , (4, 5) , (5, 6), (5, 7), (6, 3), (7, 4) (4, 7), (5, 3), (6, 4), (7, 2) A27
(1, 2), (2, 3), (3, 4), (4, 2), A28 (1, 2), (2, 4), (3, 2), (4, 3), (4, 5) , (5, 6) , (6, 3) , (6, 7) (4, 6), (5, 2), (6, 5), (7, 6) A29 (2, 1), (2, 3), (3, 4) , (4, 5) A36 (1, 2), (2, 3), (3, 4) , (4, 5), (5, 2), (5, 6), (6, 4) , (7, 6) (4, 7), (5, 6), (6, 3), (7, 3) A37 (2, 1), (2, 3), (3, 4) , (3, 5) , A39 (1, 2), (2, 3), (3, 4), (4, 2), (4, 2), (5, 6), (6, 2), (7, 3) (4, 5), (4, 7), (5, 6), (6, 3) A44
(1, 2), (2, 3), (3, 4) , (3, 7) , A47 (2, 1), (2, 3), (3, 4) , (3, 5) (4, 5), (5, 3), (5, 6), (6, 7), (7, 5) (4, 2), (5, 2), (5, 6), (6, 3), (7, 4) A51 (2, 1), (2, 3), (2, 5) , (3, 4) , A52 (1, 2), (2, 3), (3, 4) , (3, 6) (4, 2), (5, 4), (5, 6), (6, 2), (7, 6) (4, 5), (5, 3), (6, 5) , (6, 7), (7, 3) (1, 2), (2, 3), (2, 5) , (3, 4) ,
, (3, 4) , (3, 6), (4, 2), (5, 4), (5, 6), (6, 2), (7, 4) (4, 5), (5, 3), (6, 2), (6, 5), (7, 6) A87
(1, 2), (2, 3), (3, 4) , (3, 5) , (4, 6) A89 (1, 2), (2, 3), (3, 4), (4, 2), (4, 5), (5, 2), (5, 6), (6, 3), (6, 7), (7, 4) (5, 3), (5, 6), (6, 4), (6, 7), (7, 5) A97
(1, 2), (2, 5), (3, 2) , (3, 6) , (4, 2), (5, 3), (5, 4), (6, 5) , (6, 7), (7, 3) (2, 5) , (3, 4), (5, 2), (5, 6), (6, 7), (7, 5) (4, 2), (5, 6), (6, 2), (7, 6) A22
(1, 2), (2, 3), (3, 4), (4, 2), A31 (2, 1), (2, 3), (2, 5), (3, 4), (4, 5), (4, 7), (5, 6), (6, 4) (4, 2), (5, 6), (6, 7), (7, 5) A46 (2, 1), (2, 3), (3, 4) , (3, 5) , A57 (2, 1), (2, 3), (2, 5), (3, 4), (4, 2), (5, 2), (5, 6), (6, 7), (7, 5) (4, 2), (5, 4), (5, 6), (6, 7), (7, 5)
(1, 2), (2, 3), (3, 4), (4, 2), A50 (2, 1), (2, 3), (3, 4) , (3, 6) , (4, 5) , (4, 6), (5, 3), (6, 7), (7, 4) (4, 2), (4, 5), (5, 3), (6, 7), (7, 3) (3, 4) , (4, 2), (4, 5), (5, 3), (5, 6), (6, 7), (7, 5) (3, 4) , (4, 5) , (5, 6) , (6, 7), (7, 3) (4, 5), (5, 6), (6, 2), (7, 4) A30 (2, 1), (2, 4), (3, 2), (4, 3), A33 (2, 1), (2, 3) , (3, 4) , (4, 5) , (4, 5) , (5, 6), (6, 7), (7, 2) (5, 2), (5, 6), (6, 7), (7, 4) A34
(1, 2), (2, 3), (3, 4) , (4, 5) , A40 (2, 1), (2, 3), (3, 4) , (4, 5) , (4, 6), (5, 2), (6, 7), (7, 3) (5, 6), (5, 7), (6, 2), (7, 4) A43 (2, 1), (2, 3), (2, 7), (3, 4), A48 (1, 2), (2, 3), (2, 7), (3, 4), (4, 5), (5, 6), (6, 2), (7, 6) (4, 2), (4, 5), (5, 6), (6, 7), (7, 4) A58 (2, 1), (2, 3), (3, 4) , (3, 5) , A61 (1, 2), (2, 3), (3, 4), (4, 2), (4, 2), (5, 6), (5, 7), (6, 2), (7, 3) (4, 5), (5, 3), (5, 6), (6, 7), (7, 4) A63
(1, 2), (2, 3), (3, 4) , (4, 5) , (3, 4) , (4, 5) , (4, 6), (5, 2), (6, 3), (6, 7), (7, 4) (4, 7), (5, 2), (5, 6), (6, 4), (7, 6) A68
(1, 2), (2, 3), (2, 6), (2, 7), A69 (1, 2), (2, 3), (3, 4) , (3, 6) , (3, 1) , (3, 4) , (4, 5) , (5, 2), (6, 5) (4, 2), (4, 5), (5, 3), (6, 7), (7, 5) A70
(1, 2), (2, 3), (3, 4) , (3, 7) , A76 (2, 1), (2, 3), (2, 4) , (3, 6) , (4, 5) , (4, 6), (5, 2), (6, 3), (7, 6) (4, 5), (5, 6), (6, 2), (6, 7), (7, 5) A77
(1, 2), (1, 4), (2, 6), (3, 2), A78 (1, 2), (2, 5), (3, 2), (3, 7), (4, 5), (5, 1), (6, 5) , (6, 7), (7, 3) (4, 3), (5, 6), (6.3), (7, 4) , (7, 6) A80
(1, 2), (2, 6), (3, 2), (3, 4), A85 (1, 2), (2, 3), (2, 4), (3, 5) , (4, 5) , (4, 5) , (5, 6) , (6, 3) , (6, 7), (7, 2) (5, 2), (5, 6), (6, 4), (6, 7), (7, 5) A88
(1, 2), (2, 3), (3, 4) , (4, 2), (4, 5), A91 (1, 2), (2, 3), (3, 4) , (3, 6) , (4, 2) (4, 7), (5, 3), (5, 6) , (6, 4) , (7, 6) (4, 5), (5, 3), (6, 5) , (6, 7), (7, 3) A92
(1, 2), (2, 5), (3, 2) , (3, 7), (4, 3), A99 (2, 1), (2, 5) , (3, 2) , (3, 4) , (4, 5), (5, 1), (5, 6) , (6, 3) , (7, 4) , (7, 6) (5, 3), (5, 6), (5, 7), (6, 4), (7, 2) A100
(1, 5), (2, 1), (2, 6) , (3, 2) , (3, 4) , A101 (1, 2), (2, 3), (2, 5) , (3, 6) , (4, 1), (4, 7), (5, 2), (6, 5) , (6, 7), (7, 3) (5, 4), (5, 6), (6, 2), (6, 7), (7, 3) algebra KQ/I quiver Q algebra KQ/I quiver Q A103
(1, 2), (2, 6), (3, 2), (3, 7), (4, 3), A109 (1, 2), (1, 4), (2, 3), (2, 5) , (3, 6 ), (5, 1), (6, 3) , (6, 5) , (7, 4) , (7, 6) (4, 5), (5, 1), (5, 6), (6, 2), (6, 7), (7, 3) A110
(1, 4), (2, 1), (2, 3), (2, 5) , (3, 6) , A111 (1, 2), (2, 3), (2, 4) , (3, 5) , (4, 1), (4, 2), (5, 4), (5, 6), (6, 2), (6, 7), (7, 3) (4, 5), (5, 2), (5, 6), (6, 3), (6, 7), (7, 5) 4(
quiver Q algebra KQ/I quiver Q A38 (2, 1), (2, 3), (3, 4) , (4, 5) , A41 (2, 1), (2, 3), (3, 4) , (4, 5) , (4, 7), (5, 6), (6, 2), (7, 3) (5, 6), (6, 2), (6, 7), (7, 5) A71 (2, 1), (2, 3), (3, 4) , (4, 5) , A95 (1, 6), (2, 1), (3, 2), (3, 7), (4, 3), (4, 6), (5, 3), (6, 2), (6, 7), (7, 4) (5, 1), (6, 3), (6, 5) , (7, 4) , (7, 6) A98
(1, 2), (2, 3), (2, 5) , (3, 7) , (4, 3), (5, 1), (5, 6), (6, 7), (7, 2), (7, 4) (3, 4) , (4, 1) (4, 5), (5, 6), (6, 7), (7, 2) (4, 5), (5, 6), (6, 7), (7, 3) A65
(1, 2), (1, 7), (2, 3), (3, 1), A79 (1, 2), (2, 3), (3, 4) , (4, 1) (3, 4), (4, 5) , (5, 6) , (6, 7), (7, 3) (4, 5), (5, 6), (5, 7), (6, 3), (7, 4) A81
(1, 2), (2, 3), (3, 4) , (3, 7) , A82 (1, 2), (2, 3), (3, 4) , (3, 7), (4, 1), (4, 5), (5, 3), (6, 5) , (7, 6) (4, 1), (4, 5) , (5, 6), (6, 3), (7, 6) A83
(1, 2), (2, 3), (3, 4) , (3, 7) , A90 (1, 2), (2, 5), (3, 2) , (3, 6) , (4, 1), (4, 5) , (4, 6), (5, 1), (6, 3) , (7, 6) (4, 7), (5, 3), (5, 4), (6, 5), (7, 5) A94 (2, 1), (2, 3) , (2, 6) , (3, 4) , (4, 2), A102 (1, 5), (2, 1), (2, 3) , (3, 6) , (4, 3), (4, 5) , (5, 6) , (6, 4) , (6, 7), (7, 2) (4, 7), (5, 6), (6, 2), (6, 4), (7, 6) A105
(1, 3), (2, 1), (2, 4), (2, 7), (3, 2) A106 (1, 2), (2, 3), (3, 1), (3, 4) , (3, 5) , (4, 5), (5, 2), (6, 5), (7, 3) , (7, 6) (4, 7), (5, 2), (5, 6), (6, 3), (7, 6) A107
(1, 3), (2, 1), (2, 6), (3, 2), (3, 7) A108 (1, 7), (2, 1), (2, 3), (2, 6), (3, 4), (4, 3), (5, 2), (6, 3), (6, 5), (7, 4) , (7, 6) (4, 2), (4, 5), (5, 6), (6, 4), (6, 7), (7, 2) A112
(1, 2), (1, 6) , (2, 3) , (3, 1) , (3, 4) , (3, 5) , (4, 2) , (5, 6), (5, 7), (6, 3), (7, 3)
(2, 1), (2, 3) , (3, 4) , (4, 5) , A32 (2, 1), (2, 3) , (3, 4) , (3, 6 ), (5, 2), (5, 6), (6, 7), (7, 5) (4, 5), (5, 2), (6, 7), (7, 3) A49
(1, 2), (2, 3), (3, 1) , (3, 4) , A55 (1, 2), (2, 3), (3, 1) , (3, 4) , (3, 6) , (4, 5) , (5, 2), (6, 7), (7, 3) (4, 5), (5, 6) , (6, 3) , (6, 7), (7, 5) A62
(1, 2), (2, 3), (3, 1) , (3, 4) , A74 (1, 2), (2, 3), (2, 4), (3, 1), (4, 5) , (5, 6) , (5, 7) , (6, 3) , (7, 4) (4, 5), (4, 6), (5, 2), (6, 7), (7, 2) A84
(1, 2), (2, 3), (3, 1) , (3, 4) , (3, 6) , A93 (1, 5), (2, 1), (2, 3) , (3, 5) , (4, 1), (4, 5), (5, 3), (5, 7), (6, 5) , (7, 6) (5, 2), (5, 4), (5, 7), (6, 5) , (7, 6 ) A96
(1, 2), (2, 3), (3, 1) , (3, 4) , (4, 5) , (4, 6) , (5, 3) , (6, 3) , (6, 7) , (7, 4) 6(
(1, 2), (2, 3), (2, 5) , (3, 6) , (4, 1) , (5, 4) , (5, 6) , (6, 2) , (6, 7), (7, 5) 8(
(1, 2), (2, 3), (3, 1) , (3, 4) , (4, 5) , (5, 6) , (6, 7) , (7, 3) B Derived equivalences for cluster-tilted algebras of type E 7
First we list the opposite algebra for each cluster-tilted algebra. By a result of Rickard [18, Prop. 9 
.1], if
A is derived equivalent to B, also A op is derived equivalent to B op . After this, we list the cluster-tilted algebra, the corresponding tilting complex, the derived equivalent cluster-tilted algebra with permutation of the vertices (up to sink/source equivalence) and the resulting equivalence for the opposite algebras (if necessary).
The tilting complexes are all of the form introduced in Section 3.1, arising from vertices and resulting in good mutations. If we have a tilting complex T = 7 i=1 T i with T i : 0 → P i → 0, i ∈ {1, 3, 4, 5, 6, 7} (in degree zero) and T 2 : 0 → P 2 → P 1 ⊕ P 5 → 0 in degrees −1 and 0 we write (2; 1, 5) for T 2 and know that the other summands are just the stalk complexes.
We write the permutation as a product of disjoint cycles. If we have a permutation (135) ( * ) the direction of some arrow(s) is changed in a sink or source C Cluster-tilted algebras of type E 8
(1, 2), (2, 3), (4, 3) , (5, 4) , (6, 5) , (7, 6) , (8, 3)
(1, 2), (2, 3), (3, 4) , (4, 5) , (5, 6) , (6, 7), (7, 5) , (8, 5) A19
(1, 2), (2, 3), (3, 4) , (4, 5) , (5, 6) , (6, 4) , (6, 7) , (6, 8) , (7, 5) 
A28
(1, 2), (2, 3), (3, 4) , (4, 5) , (5, 6) , (5, 8) , (6, 4) , (6, 7), (7, 5)
(1, 2), (2, 3), (3, 4) , (4, 5) , A4 (1, 2), (2, 3), (4, 3), (5, 3), (5, 3), (6, 4), (7, 4) , (8, 7) (5, 6), (6, 7), (7, 5) , (8, 7) A5
(1, 2), (2, 3), (4, 3), (5, 3), A6 (1, 2), (2, 3), (3, 5) , (4, 3), (6, 5), (6, 7), (7, 8) , (8, 6) (5, 6), (5, 8) , (6, 3) , (7, 6) A7
(1, 2), (2, 3), (4, 3), (5, 3), A10 (1, 2), (2, 3), (3, 5) , (4, 3), (5, 6), (6, 7), (6, 8) , (7, 5) (5, 6), (5, 7), (6, 3), (7, 8) 
A23
(1, 2), (2, 3), (4, 3) , (4, 5) , A31 (1, 2), (3, 2) , (3, 4) , (3, 6) , (4, 7) , (5, 6) , (6, 4) , (7, 6) , (8, 7) (4, 5), (5, 3), (5, 8) , (6, 5) , (7, 4) A35
(1, 2), (2, 3), (3, 4) , (4, 5) , A46 (2, 1), (3, 2) , (3, 4) , (4, 5) , (5, 6), (5, 7), (6, 4), (7, 4) , (7, 8) (4, 6), (4, 8) , (5, 3) , (6, 3), (7, 5)
(1, 2), (2, 3), (3, 4) , (4, 5) , (5, 6) , (6, 4) , (6, 7), (7, 5) , (8, 7) 3(
(1, 2), (2, 3), (3, 4) , (4, 5) , A9 (1, 2), (2, 3), (4, 3), (4, 5), (5, 6), (6, 7), (7, 4) , (7, 8) (5, 6), (6, 7), (7, 4) , (8, 5) A12
(1, 2), (3, 2), (3, 4) , (4, 5) , A14 (2, 1), (3, 2) , (3, 4) , (4, 5) , (5, 6) , (5, 8) , (6, 3) , (7, 4) (5, 6), (5, 8) , (6, 3) , (7, 6) A17 (2, 1), (2, 3) , (3, 4) , (4, 5) , A26 (1, 2), (2, 3), (3, 4) , (4, 5), (5, 2), (5, 6), (7, 3) , (8, 4) (5, 3), (5, 6), (6, 7), (6, 8) , (7, 4) 
A30
(1, 2), (2, 3), (4, 3) , (4, 5) , A33 (1, 2), (2, 3), (3, 4) , (4, 5) , (5, 6), (6, 7), (7, 4) , (7, 8) , (8, 6) (5, 6), (6, 7), (6, 8) , (7, 4) , (8, 5) A34
(1, 2), (2, 3), (3, 4) , (4, 5) , A43 (1, 2), (2, 3), (3, 4) , (4, 5), (5, 3), (5, 6), (6, 7), (7, 4) , (8, 7) (4, 7), (5, 6), (6, 4), (7, 8) , (8, 6 ) A44
(1, 2), (2, 3), (3, 4) , (4, 5) , A47 (1, 2), (3, 2) , (3, 4) , (4, 5) , (4, 8) , (5, 3) , (5, 6) , (6, 7), (7, 4) (5, 6), (5, 8) , (6, 3) , (6, 7), (7, 5) A53
(1, 2), (2, 3), (3, 4) , (3, 7) , A60 (1, 2), (2, 3), (4, 3) , (4, 5) , (4, 5) , (5, 6) , (6, 3) , (7, 6) , (8, 5) (5, 6), (5, 8) , (6, 7) , (7, 4) , (8, 4) A61 (2, 1), (3, 2) , (3, 4) , (4, 5) , A66 (1, 2), (2, 3), (3, 4) , (4, 5) , (4, 6) , (5, 3) , (6, 7) , (6, 8) , (7, 3) (5, 3), (5, 6) , (5, 8) , (6, 7), (7, 4) A67
(1, 2), (2, 3), (3, 4) , (4, 5) , A76 (2, 1), (2, 3) , (3, 4) , (3, 6) , (5, 6), (5, 7), (6, 3), (7, 4) , (8, 5) (4, 5), (5, 2), (6, 2), (7, 3) , (8, 7) algebra KQ/I quiver Q algebra KQ/I quiver Q A80
(1, 2), (2, 3), (3, 4) , (4, 5) , A84 (1, 2), (2, 3), (3, 4) , (3, 8) , (4, 7) , (5, 6) , (6, 3) , (7, 3) , (8, 4) (4, 2), (4, 5) , (5, 6) , (6, 3), (7, 4) A92
(1, 2), (2, 3), (3, 4) , (4, 5) , (4, 8) , A94 (1, 2), (2, 3), (3, 4) , (4, 5) , (5, 3), (5, 6), (6, 4) , (6, 7), (7, 5) , (8, 6) (5, 6), (6, 4) , (6, 7), (7, 5) , (8, 6 ) A100
(1, 2), (2, 3), (3, 4) , (4, 5) , (4, 8) , A102 (1, 2), (2, 3), (3, 4) , (4, 5) , (4, 7), (5, 3), (5, 6) , (6, 4) , (6, 7) , (8, 6) (5, 3), (5, 6) , (6, 4) , (6, 8) , (8, 5) 
A109
(1, 2), (2, 3), (4, 3) , (4, 5) , (5, 6) , A110 (1, 2), (2, 3), (3, 4) , (4, 2), (4, 5), (5, 7), (6, 4), (7, 4) , (7, 8) , (8, 5) (5, 3), (5, 6) , (6, 4) , (6, 7), (8, 5) A111
(1, 2), (2, 3), (2, 5) , (3, 4) , (4, 2), A123 (1, 2), (2, 3), (3, 4) , (4, 5) , (4, 7), (5, 6), (6, 4) , (6, 7), (7, 5) , (8, 7) (5, 6), (6, 4) , (7, 6) , (7, 8) , (8, 4) A131
(1, 2), (2, 3), (3, 4) , (3, 5) , (5, 2), A132 (1, 2), (2, 3), (3, 4) , (3, 5) , (5, 2), (5, 6), (6, 3) , (6, 7), (7, 5) , (7, 8) (5, 6), (6, 7), (7, 3), (7, 8) , (8, 6 ) A144
(1, 2), (2, 3), (3, 4) , (4, 5) , (4, 6) , A148 (2, 1), (3, 2) , (3, 4) , (4, 5) , (4, 7), (4, 8) , (6, 3) , (6, 7), (7, 4) , (8, 7) (5, 3), (5, 6), (6, 4) , (7, 6) , (8, 5) A149 (2, 1), (2, 3) , (3, 4) , (4, 2), (4, 5), A154 (1, 2), (3, 2), (3, 4) , (4, 5) , (4, 6) , (5, 6) , (6, 3) , (6, 7), (7, 5) , (8, 4) (4, 8), (5, 3), (6, 3), (6, 7), (7, 4) A163
(1, 2), (2, 3), (3, 4) , (3, 8) , (4, 5) , A169 (1, 2), (2, 3), (3, 4) , (3, 7) , (4, 5), (5, 3), (5, 6), (5, 7), (7, 8) , (8, 5) (4, 6), (5, 3), (6, 3) , (7, 6) , (8, 4) A171 (2, 1), (2, 3) , (3, 4) , (4, 2), (4, 5), A173 (1, 2), (2, 3), (3, 4) , (3, 5) , (3, 7), (5, 6), (5, 8) , (6, 3) , (6, 7), (7, 5) (5, 2), (5, 6), (6, 3) , (7, 6) , (8, 7) A187
(1, 2), (3, 2), (3, 4) , (4, 5) , (5, 3) , A196 (2, 1), (2, 3) , (3, 4) , (3, 6) , (3, 7), (5, 6), (5, 7), (7, 4) , (7, 8) , (8, 5) (4, 2), (4, 5), (5, 3), (6, 2), (7, 8) A206
(2, 1), (2, 3), (2, 5) , (3, 4) , (4, 2), A218 (2, 1), (2, 3) , (3, 4) , (3, 8) , (4, 2), (5, 4), (5, 6), (6, 2), (7, 5) , (8, 6) (4, 5), (4, 6) , (6, 3) , (6, 7), (7, 4) A221
(1, 2), (2, 3), (2, 4), (4, 1), (4, 5) , A222 (1, 2), (2, 3), (3, 1) , (3, 4) , (4, 5) , (5, 6), (6, 2), (6, 7), (7, 5) , (8, 5) (5, 2), (5, 6), (5, 7), (7, 4) , (8, 3) A232
(1, 2), (2, 3), (3, 4) , (4, 5) , (5, 3) , A242 (1, 2), (3, 2) , (3, 4) , (4, 5) , (4, 8) , (5, 6) , (6, 4) , (6, 7), (7, 5) , (7, 8) , (8, 6) (5, 3), (5, 6), (6, 4) , (6, 7), (7, 8) , (8, 6 ) A247
(1, 2), (2, 3), (3, 4) , (3, 7) , (4, 5) , A272 (1, 2), (2, 3), (3, 4) , (4, 2), (4, 5), (5, 3), (5, 6), (6, 7), (7, 5) , (7, 8) , (8, 6) (5, 3), (5, 6), (6, 4) , (6, 7), (7, 5) , (8, 6 ) A275 (2, 1), (2, 3), (3, 4) , (3, 7), (4, 2), A277 (1, 2), (2, 3), (3, 4) , (4, 5) , (4, 6), (4, 5), (5, 3), (5, 6), (6, 7), (7, 5) , (7, 8) (5, 3), (6, 3), (6, 7), (7, 4), (7, 8) , (8, 6 ) A305 (2, 1), (2, 3) , (2, 6) , (3, 4) , (4, 2), (4, 5), (5, 6) , (6, 4) , (6, 7), (7, 5) , (8, 5) 
(1, 2), (2, 3), (3, 4) , (4, 5) , A21 (1, 2), (2, 3), (3, 1), (4, 2), (4, 7), (5, 3), (6, 4), (7, 8) , (8, 4) (5, 2), (5, 6), (6, 7), (7, 5) , (8, 7) A22
(1, 2), (2, 3), (3, 1), (4, 2), A27 (2, 1), (2, 3) , (3, 4) , (4, 2), (5, 2), (6, 5), (6, 7), (7, 8) , (8, 6) (4, 6), (5, 4), (6, 7), (7, 4) , (8, 3) A29 (2, 1), (2, 3) , (3, 4) , (4, 2), A36 (1, 2), (2, 3), (3, 4) , (4, 2), (4, 5), (5, 7), (6, 5) , (7, 8) , (8, 5) (5, 3), (5, 6), (5, 7), (7, 8) , (8, 5) 
A37
(1, 2), (2, 3), (2, 4), (2, 5) , A41 (2, 1), (3, 2) , (3, 4) , (4, 5) , (3, 1), (6, 5) , (6, 7), (7, 8) , (8, 6) (5, 3), (5, 7), (6, 5), (7, 8) , (8, 5) 
A49
(1, 2), (2, 3), (2, 4), (2, 5) , A52 (1, 2), (2, 3), (3, 1), (4, 2), (3, 1), (5, 6) , (6, 7) , (6, 8) , (7, 5) (5, 4), (5, 7), (6, 5) , (7, 8) , (8, 5 ) A89 (2, 1), (2, 3), (2, 5) , (3, 4) , (4, 2), A90 (1, 2), (2, 3), (3, 4) , (3, 5) , (4, 2), (5, 4), (6, 5) , (6, 7) , (7, 8) , (8, 6) (5, 6), (6, 3) , (6, 7) , (6, 8) , (7, 5) 
A98
(1, 2), (2, 3), (3, 4) , (4, 2) , (4, 5) , A105 (1, 2), (2, 3), (2, 4) , (3, 1) , (4, 5) , (5, 6) , (6, 4) , (6, 7) , (6, 8) , (7, 5) (5, 6), (5, 8) , (6, 4) , (6, 7), (7, 5) A106 (2, 1), (2, 3) , (3, 4) , (3, 5) , (4, 2), A122 (1, 2), (2, 3), (3, 4) , (3, 5) , (4, 2), (5, 2), (5, 6), (6, 7), (7, 5) , (8, 7) (5, 2), (5, 6), (6, 7), (7, 8) , (8, 6 ) A124 (2, 1), (2, 3), (2, 5) , (3, 4) , (4, 2), A142 (1, 2), (2, 3), (3, 4) , (4, 2), (4, 5), (5, 4) , (5, 6) , (6, 7) , (7, 8) , (8, 6) (5, 6), (5, 7), (7, 4) , (7, 8) , (8, 5) 4( (3, 5) , (4, 3), (5, 6), (6, 3), (6, 7), (7, 8) , (8, 6) (5, 6), (5, 7), (6, 3), (7, 8) , (8, 5) 
A93
(1, 2), (2, 3), (3, 4), (4, 2), (4, 5), A107 (1, 2), (2, 3), (3, 4), (4, 2), (4, 5), (4, 6), (5, 3), (6, 7), (7, 8) , (8, 6) (4, 6), (5, 3), (6, 7), (7, 4), (7, 8) 
A113
(1, 2), (2, 3), (3, 1) , (3, 4) , (4, 5) , A120 (1, 2), (2, 3), (3, 4) , (3, 5) , (4, 2), (4, 6), (4, 7), (5, 3), (6, 3) , (8, 6) (5, 6), (5, 7), (6, 3), (7, 3) , (7, 8) 
A121
(1, 2), (2, 3), (2, 4) , (3, 1) , (4, 5) , A137 (2, 1), (2, 3) , (3, 4) , (4, 2), (4, 5), (5, 6), (5, 7), (6, 4), (7, 4) , (7, 8) (5, 3), (6, 4), (6, 7), (7, 8) , (8, 6 ) A146
(1, 2), (2, 3), (3, 4) , (4, 2) , (4, 5) , A152 (1, 2), (2, 3), (3, 1) , (3, 4) , (3, 7) , (4, 6), (5, 3) , (6, 7) , (6, 8) , (7, 4) (4, 5), (5, 3), (5, 6), (7, 5) , (8, 4) A153
(1, 2), (2, 3), (3, 4) , (3, 6) , (4, 2), A155 (1, 2), (2, 3), (3, 4) , (3, 6) , (4, 2), (4, 5), (5, 3) , (6, 7) , (6, 8) , (8, 3) (4, 5), (5, 3), (6, 7), (7, 8) , (8, 6) 4(
(1, 2), (2, 3), (3, 1) , (3, 4) , (4, 5) , A96 (1, 2), (2, 3), (3, 4) , (3, 5) , (4, 2), (5, 6), (6, 4) , (6, 7) , (7, 5) , (8, 7) (5, 6), (6, 3) , (6, 7), (7, 5) , (8, 7) algebra KQ/I quiver Q algebra KQ/I quiver Q A269
(1, 2), (1, 6) , (2, 3) , (3, 1) , (3, 4) , A271 (1, 2), (2, 3), (3, 4) , (3, 6) , (4, 1), (4, 5) , (4, 7) , (5, 6) , (6, 3) , (7, 8) , (8, 4) (4, 5), (5, 3), (5, 7), (6, 5) , (7, 8) , (8, 5) 
A288
(1, 2), (2, 3), (3, 1) , (3, 4) , (4, 5) , A301 (1, 2), (2, 3), (3, 1) , (3, 4) , (4, 2), (4, 7), (5, 3) , (5, 6) , (6, 4) , (7, 8) , (8, 6) (4, 5), (5, 6) , (6, 3) , (6, 7), (7, 8) , (8, 6 ) A329
(1, 2), (2, 3), (3, 1) , (3, 4) , (3, 6) , (4, 2), A330 (1, 2), (2, 3), (3, 1) , (3, 4) , (3, 6) , (4, 5) , (4, 5) , (5, 3) , (6, 5) , (6, 7) , (7, 8) , (8, 6) (5, 3), (5, 7), (6, 5) , (7, 6) , (7, 8) , (8, 5 ) A332
(1, 2), (2, 3), (2, 4) , (2, 8) , (3, 1) , (4, 1), A334 (1, 2), (2, 3), (2, 5) , (3, 1) , (3, 4) , (4, 2), (4, 5), (5, 2), (5, 6), (6, 7), (7, 5) , (8, 5) (5, 1), (5, 6), (6, 2), (6, 7), (7, 8) , (8, 6) D Derived equivalences for cluster-tilted algebras of type E 8 D. 
